Characterization of chicken Mda5 activity: regulation of IFN-β in the absence of RIG-I functionality.
In mammals, Mda5 and RIG-I are members of the evolutionary conserved RIG-like helicase family that play critical roles in the outcome of RNA virus infections. Resolving influenza infection in mammals has been shown to require RIG-I; however, the apparent absence of a RIG-I homolog in chickens raises intriguing questions regarding how this species deals with influenza virus infection. Although chickens are able to resolve certain strains of influenza, they are highly susceptible to others, such as highly pathogenic avian influenza H5N1. Understanding RIG-like helicases in the chicken is of critical importance, especially for developing new therapeutics that may use these systems. With this in mind, we investigated the RIG-like helicase Mda5 in the chicken. We have identified a chicken Mda5 homolog (ChMda5) and assessed its functional activities that relate to antiviral responses. Like mammalian Mda5, ChMda5 expression is upregulated in response to dsRNA stimulation and following IFN activation of cells. Furthermore, RNA interference-mediated knockdown of ChMda5 showed that ChMda5 plays an important role in the IFN response of chicken cells to dsRNA. Intriguingly, although ChMda5 levels are highly upregulated during influenza infection, knockdown of ChMda5 expression does not appear to impact influenza proliferation. Collectively, although Mda5 is functionally active in the chicken, the absence of an apparent RIG-I-like function may contribute to the chicken's susceptibility to highly pathogenic influenza.